We review the spinor moving frame formulations and generalized action principle for super-p-branes, describe in detail the superembedding approach to superstring in general type IIB supergravity background and present the complete superembedding description of type IIB superstring in the AdS5 × S 5 superspace.
This contribution is devoted to the memory of Wolfgang Kummer who untimely left us in 2007. We collaborated with him several years beginning, in 1996, by studying gravity induced on the worldvolume of a brane;
11 this was one of the pre-Rundall-Sundrum Brane World scenarios (see also 5 ). Search for its supersymmetric generalizations led us to thinking on a new form of Dp-brane actions 12 and to studying the super-D9-brane dynamics.
2
This line was then continued by attacking the problem of supersymmetric Lagrangian description of the interacting superbrane systems 13 which, in my opinion, still remains open as far as the commonly accepted candidate action for coincident Dp-branes 50 does not possess neither supersymmetry nor Lorentz symmetry.
Among the main tools in our studies were embedding and superembedding approaches to bosonic and supersymmetric branes. This is why I decided to chose for my contribution the present manuscript containing a review of the superembedding approach and its specific application for the case of superstring in AdS 5 × S 5 superspace (see 47, 48 for Green-Schwarz superstring action in this superspace).
Notice that superstring in AdS 5 ×S 5 superspace is often called AdS 5 ×S
5
superstring (see 3 and refs therein). However, in our opinion, this name might produce an erroneous impression that the model is essentially different from the Green-Schwarz (GS) superstring. Such a confusion might be further enlarged by an accent which is made in the literature on the fact that AdS 5 × S 5 superspace (the superspace with bosonic body AdS 5 × S 5 ) is a coset of SU (2, 2|4) supergroup. Although important, this does not change the fact that this 'AdS 5 × S 5 superstring' is just a particular case of the GS superstring in a curved superspace 37 . So is its type IIA counterpart, 'AdS 4 × CP 3 superstring', which attracted recently much attention, but is not a model on a coset of supergroup, just because the type IIA supergravity superspace with the bosonic body AdS 4 × CP 3 is not a coset.
35
Thus we prefer to formulate our problem as superembedding description of the GS superstring model in AdS 5 × S 5 superspace. On one hand, this formalism can be applied to study the N=16 two dimensional supergravity induced on the worldsheet superspace of the superstring moving in AdS superspace. And, in this respect, it is proper for the present volume because two dimensional gravity and supergravity model were always in the center of Wolfgang's interests, see e.g. 22, 38, 44 On the other hand, the results of this manuscript can be useful in further study of classical and quantum AdS 5 × S 5 superstring, which is of current interest for the applications of AdS/CFT correspondence a .
Introduction
The standard GS superstring action 36 is based on embedding of a bosonic surface W 2 in the target superspace Σ (D|n) (D = 3, 4, 6, 10, n = 2(D − 2) for heterotic and type I and n = 4(D − 2) for type II superstrings). This embedding is described by the bosonic and fermionic coordinate functions 
where p=1 and ξ m = (τ, σ) are local coordinates on W 2 . The more 'ancient' Ramond-Neveu-Schwarz (RNS) or spinning string, which becomes equivalent to the GS sigma model on the quantum level and after a See, for instance, 21, 27 where the AdS 5 ×S 5 superstring was used to reveal the mysterious dual superconformal symmetry of the N=4 SYM amplitudes.
imposing the so-called GSO projection (see, however, 58, 63 and more recent 59 ), corresponds to an embedding of the worldsheet superspace W
into the spacetime M D = Σ (D|0) , described by D bosonic superfieldŝ X m (ξ, η,η) =x m (ξ) + iηψ m (ξ) + iηψ m (ξ) + . . . depending on two bosonic (ξ m ) and complex fermionic coordinate η (or real fermionic coordinate in the case of heterotic string). There are some known obstacles for extending such a description to supermembrane and other branes.
25,43
Following, 57 the superembedding approach, developed in 16 for 10D superstrings and 11D supermembrane, and applied in the first studies of dynamics of Dirichlet p-branes (Dp-branes) and M-theory 5-brane (M5-brane) in seminal papers 41 and, 42 describes strings and branes by embedding of a worldvolume superspace W (p+1|n/2) into the target superspace Σ (D|n) . Let us denote the d = p + 1 ≤ D local bosonic coordinates and n/2 fermionic coordinates of W (p+1|n/2) by ζ M = (ξ m , ηq). Then the embedding of W (p+1|n/2) into the tangent superspace Σ (D|n) with coordinates Z M = (x µ , θα) can be described parametrically by specifying the set of coordinate super-functions, the worldvolume superfieldsẐ
Here, µ = 0, 1, . . . , (D − 1),α = 1, . . . n, m = 0, 1, . . . , p andq = 1, . . . , n 2 . Notice that the number of fermionic 'directions' ηq of the worldvolume superspace are usually chosen to be one-half of the number of fermionic dimensions of the target superspace .
b This is proper to replace all the κ-symmetries 31, 36, 54 of the standard, Dirac-Nambu-Goto type super-p-brane actions, 241 by the local worldvolume supersymmetry c , thus realizing the idea developed for D=3,4 superparticle in 57 d .
Superembedding equation
For all presently known superbranes the embedding (2) For higher dimensional superbranes of sufficiently large co-dimensions the superembedding equation contains equations of motion among their consequences. This was shown for M2-brane and D=10 type II superstring in, 16 for M5-brane in 42 and for Dp-branes with p ≤ 5 in 41 (the 'boundary' p ≤ 5 was established in 28 ). Hence, in these cases, the description of the classical super-p-brane dynamics by this equation is complete. Moreover, if several types of D-dimensional p-branes exist, the superembedding equation provides their universal description (see 6 for such a universal description of fundamental type IIB superstring and D1-brane and 23 for the SL(2) covariant formulation providing a unified descriptions of all the actions of p-branes related to the Dp-brane by SL(2) transformations).
On the other hand, this on-shell nature of the superembedding equation prevents from the constructing the complete worldvolume superfield action of the STV type (see 57 and 56 for the review and further references). A universal although non-standard Lagrangian framework for the superembedding approach is provided by the generalized action principle, proposed in 18 for superstrings and D = 11 supermembrane and in 17 for the case of super-Dp-branes. This produces the superembedding equation in its equivalent formÊ
where u i b are (D − p − 1) vectors orthogonal to the worldsheet superspace. These moving frame variables or Lorentz harmonics (vector harmonics) will be the subject of the next section. p+1 . In general this also can be done, but locally. It is convenient to use the dual language of the differential forms and to consider the pull-back
of the bosonic supervielbein of the target superspace E a := dZ M E M a (Z) to the worldvolume W p+1 with local coordinates ξ m , m = 0, 1, . . . , p. Only (p + 1) of the D one-formsÊ a may be independent on W p+1 . This is tantamount to saying that there exist (D − p − 1) linear combinations ofÊ a that vanish on W p+1 . We can express the above statement by the following embedding equation
where u i b (ξ) are some coefficient dependent on the point of W p+1 . They define (D − p − 1) vectors which are linear independent and orthogonal to the worldvolume W p+1 . Thus one may chose them orthogonal one to another and normalized (on −1 as the vectors are spacelike and we are working with 'mostly minus' metric conventions)
One can complete the set of the (D − p − 1) vectors u 
by construction, and, hence, belongs to the fundamental representation of the Lorentz group SO(1, D − 1),
The splitting of the D × D matrix U on the D×(p+1) and D×(D−p−1) blocks (11) In the Lorentz harmonic approach of 19, 20 e this gauge invariance is usually considered as an identification relation on the set of moving frame variables making possible to consider them as 'homogeneous' coordinate for the coset
This was the reason to call these moving frame variables Lorentz harmonics, 4, 19 following the spirit of 34 where the notion of harmonic variables was introduced to construct the unconstrained superfield formulation of the N = 2 supersymmetric theories.
Reordering the line of arguments one can start from (12) and notice that SO(1,D−1) group valued moving frame matrix U (11) can be used to define, starting fromÊ (a) , another vielbein attached to the worldvolume,
This vielbein is adapted to the embedding of
vanishes, i.e. if embedding equation (8) 
One says that this vielbein is induced by the embedding. Now one sees that the superembedding equation (6) is just the straightforward supersymmetric generalization of the above embedding equation (8) . However, in contrast to (8) , the superembedding equation cannot be derived by imposing a conventional orientation conditions, and in this sense is nontrivial.
Action of the moving frame formulation
This is the induced vielbein (16) which can be understood as a square root from the induced metric g mn (ξ) =Ê a mÊ n a (17) provided the embedding equation (8) holds,
As a result, the invariant volume element on W p+1 , this is to say the Nambu-Goto term for a (super)-p-brane,
can be equivalently presented in terms of e a :=Ê a forms, W p+1Ê ∧(p+1) ,
Now, if one usesÊ ∧(p+1) instead of the Nambu-Goto term (20) in the standard super-p-brane action,
one arrives at the so-called moving frame or Lorentz harmonic action (10)). These are the auxiliary variable entering the action without derivatives. The last term of the standard action, −p B p+1 , which remains in the same form in the spinor moving frame formulation, is the so-called Wess-Zumino (WZ) term. It is given by the integral of the pullback the worldvolume W p+1 of the gauge (p+1)-superform B p+1 restricted by the superspace constraints imposed on its (super)field strength
The relation between coefficient for the first term in the r.h.s. of (23) (replaced by ∝ symbol in our schematic consideration) and the coefficient in front of the WZ term in the action is fixed by the requirement of κ-symmetry.
As it has been noticed above, on the surface of embedding equation (8) the moving frame action (22) coincides with the standard one, Eq. (21),
The proof of the classical equivalence will then be completed by showing that the embedding equation follows from the moving frame action (22) . This is indeed the case, the embedding equation appears as a result of varying the auxiliary moving frame variables in the action (22),
As the harmonics are constrained variables, the variation in Eq. (26) requires some comments.
Variations and derivatives of the harmonic variables
Both the spaces of the variations δu of certain variables u and of the derivatives du of such variables can be identified with the elements of the fiber of the tangent bundle over the space of this variables, i.e. with elements of the linear space tangent to the space of the u variables. In the case of Lorentz harmonics the variables u are elements of the Lorentz group valued matrix U , Eq. (11) (see also (10) ). The space tangent to the Lorentz group is isomorphic to the Lie algebra spanned by antisymmetric D × D matrices. This well known fact can be expressed by
which is just an equivalent representation of the definition of the Cartan forms U −1 dU for the Lorentz group in which
As far as the harmonics are treated as homogeneous coordinates of the coset
and The same line of reasoning can be applied to the variations of the Lorentz harmonic variables in some action functional. Formally, the corresponding equation can be derived by using the Lie derivative L δ := i δ d+di δ where the second terms will give zero contributions for a zero-forms so that δu = i δ du. Applying this simple equation to (27) one finds
where 
Lorentz harmonics and generalized Cartan forms for superbrane in curved (super)space
In the curved superspace one has to consider the local Lorentz SO(1,D−1) symmetry and the Cartan forms as defined in (28) or (27) are not covariant. Their covariant counterparts are defined with the use of Lorentz covariant
or 
where Ω ai is the generalized Cartan form (31c) andT b is the pull-back of the superspace torsion
. This is restricted by supergravity constraints
With this in mind one can further specify Eq. (32)
Using the formal i δ symbol of the previous subsection [extending its definition by i δ dẐ 
where i δ Ω ai are basic variation of the harmonic variables, Eq. (29), corresponding to the coset
These provide the covariant basis for the variations of the bosonic and fermionic coordinate functions δẐ M .
Equations of motion of the moving frame action
In the above notation general variation of the action with respect to the coordinate functions and harmonic variables,
(withÊ
, can be written as
Using (33), (23) 
obeyingΓΓ = I, trΓ = 0, one finds
The second term in (41) contains the basic variations of the harmonic variables and is used to obtain the embedding equation (8) . The third term produces the bosonic equations of motion of the p-brane in the form
which generalizes the minimal surface equation Ω a ai = 0 for the case of nonvanishing background flux (see sec. 3.3.4 for more details in p=1 case). Finally the first term in (41) contains the fermionic variation i δÊ α := δẐ M E M α (Ẑ) and produces the fermionic equation for super-pbrane
f We do not write explicitly the terms proportional to the 'tangential' bosonic variations i δÊ a , denoting them in (41) by O(i δÊ a ), as they do not produce any independent equation. This statement manifests a Noether identity which corresponds to the reparametrization gauge symmetry, i.e. the worldvolume diffeomorphism invariance.
Irreducible κ-symmetry. Spinor harmonics enter the game
The presence of the projector (I −Γ) makes half of the fermionic equations (43) to be satisfied identically,
Eq. (44) is the Noether identity reflecting a fermionic gauge symmetry of the action (22), the κ-symmetry with the basic variations
These are formally the same as the ones for the infinitely reducible κ-symmetry of the standard action (21) . However, the presence of additional variables makes the κ-symmetry of the action (22) irreducible in contradistinction to the κ-symmetry of the original action (21) . To see this one should notice that, allowing for additional variables, one can factorize the κ-symmetry projector. Within the Lorenz harmonic approach such a factorization reads 
is the Spin(1, D − 1)-valued matrix of the spinor moving frame variables or spinor harmonics. These variables are, the 'square root' of the vector harmonics (11), (10) in the sense of that the following constraints hold
Eqs. (48) express the well known fact of that the gamma-matrices are Lorentz invariant. An equivalent form of these constraints is given by
where
β is the matrix inverse to (47),
The spinor moving frame variables are also called spinorial harmonics because they provide the homogeneous coordinates for the coset of Spin(1, D − 1) group doubly covering the coset of Eq. (12),
Now, using the factorization (46) one can write the κ-symmetry transformations (45) in the irreducible form
where the irreducible κ-symmetry parameter is
Spinor moving frame formulation of super-p-branes
The spinor moving frame formulation of super-p-brane is described by the moving frame action (22) , 
where n the number of values of (minimal) D-dimensional spinor indices, n = δ α α (see footnote b). This composite nature does not change the variation of vector harmonics, which are expressed through the Cartan forms as in (29) . This is the case because the variation of spinorial harmonics are expressed through the same Cartan forms,
This reflects the fact that locally the spinorial harmonics carry the same D(D − 1)/2 degrees of freedom as the vector ones, which is tantamount to stating that the groups Spin(1, D − 1) and SO(1, D − 1) are locally isomorphic. In this sense moving frame action can always be considered as spinor moving frame action.
Generalized action principle
Generalized action principle for superbranes 18 gives an extended object counterpart of the rheonomic approach to supergravity. 29, 51 It can be obtained from the spinor moving frame action by the following two steps.
First one replaces all the worldvolume fields dependent on W (p+1) local coordinates ξ m by superfields, depending on the local bosonic and fermionic coordinates, ξ m and η q , of the worldvolume superspace W (p+1|n/2) ,
Secondly, one replaces the integral over worldvolume W (p+1) by integral over a surface W (p+1) of maximal bosonic dimension in the worldvolume superspace. Its embedding into W (p+1|n/2) can be described by fermionic coordinate functionsη q (ξ), which provide the counterparts of the VolkovAkulov Goldstone fermions (these would be θα(x) in our notation), 61, 62 
This is tantamount to saying that the generalized action is given by Eq. (54) with an integral over the bosonic body of the worldvolume superspace W (p+1|n/2) , which is defined byηq = 0 and is denoted by W (p+1) , and with the Lagrangian formÊ ∧(p+1) − pB p+1 constructed from superfields (57) pulled back to the surface W (p+1) in the worldvolume superspace, i.e. fromẐ
To resume, the generalized action functional is given by
where hat (ˆ) implies pull-back to the worldvolume superspace, and also (spinor) moving frame variables are superfields, as in (57) . Thus the original moving frame action (54) is a particular case of the generalized action for W p+1 = W p+1 , i.e. forη q (x) = 0. The set of equations of motion for this generalized action functional includes a counterpart of (8), but for the superfields pulled back to W p+1 ,
and also the dynamical equations of motion (42), (43) but for the superfields pulled back to W p+1 . Now the structure of the Lagrangian form guaranties that the action functional is independent on the choice of the surface W p+1 . The arbitrary changes of this surface, which are described by arbitrary variations of the fermionic functions δη q (ξ) are the gauge symmetry of the generalized action functional (61) . More details on this symmetry can be found in 18 as well as in very recent 26 which uses a 'bottom-up' version of the generalized action principle proposed in. 40 The consequence of this symmetry 'parametrized' by arbitrary δη q (ξ)'s is that equations of motion, including (62) are valid on an arbitrary surface W p+1 in the worldvolume superspace W (p+1|n/2) . As the set of such surfaces 'covers' the whole superspace W (p+1|n/2) , it is natural to assume that the equations are valid in the whole superspace. This implies, in particular, lifting of Eq. (62) to the superembedding equation in its form of Eq. (6),
This last stage, namely the lifting of the equations valid on an arbitrary surface in superspace to equations on the superspace, is the essence of the rheonomic principle of the group manifold approach to supergravity.
29,51
Notice that such a rheonomic lifting does not follow from the action variation, but rather constitutes an additional stage in the procedure of the generalized action principle, which should be made separately after varying the generalized action functional. In particular, the lifted equations written in terms of complete superfields (not pulled back to M p+1 ) should be checked on consistency, and the consistency is not guaranteed. It have to be checked case by case, see 15 for an example when the consistency does not hold.
The study of the selfconsistency condition for superembedding equation (63) can actually be used to derive equations of motion for D=10 type superstrings, D=11 supermembranes 16 as well as for M5-brane 42 and D=10 super-Dp-branes 41 for p ≤ 5. 28 In the next section we will show explicitly how this happens in the case of superstring in general curved type IIB supergravity superspace.
3. Superembedding approach to D = 10 Green-Schwarz superstring in type IIB supergravity background.
To discuss the superembedding approach to superstring in a general type IIB supergravity background, we need firstly to discuss the specific features of the stringy spinor moving frame formalism.
Spinor moving frame action for superstring
The special properties of the stringy (spinor) moving frame variables, i.e. 
read (cf. (10), (11))
and also imply
Then, induced worldvolume supervielbein (55) arê
and the spinor moving frame action for superstring reads (see 6 )
or, using the auxiliary worldvolume vielbein forms e ±± (see 19 ), as
Indeed, δe ±± equations of motion express them throughÊ ±± of (67),
Substituting the algebraic equations (70) back to the first order action (69) one arrives at the second order action (68). As we discussed in Sec. 2.5, the above spinor moving frame action can be used to construct the generalized action.
18 This is given by formally the same functional (68) (or (69)) with the fields on W 2 replaced by the superfields and integration performed about an arbitrary surface W 2 in the worldsheet superspace W (2|8+8) . The generalized action principle for superstring produces in particular, the superembedding equation (6).
Stringy
Spin(1,9) SO(1,1)⊗SO (8) spinorial harmonics
The D=10 stringy spinor harmonics are collected in Spin(1, 9) matrix
The specific of string lays in that the spinor representation of SO (1, 1) is one dimensional and is described by sign indices + and − of v α − q and v α + q . For our D=10 case q andq are the s-and c-spinorial indices of SO (8) .
In the dynamical system with SO(1, 1) ⊗ SO (8) symmetry, like our superstring described by the action (69) or (68), the harmonics are homogeneous coordinates of the coset
The requirement for the matrix V to belong to Spin(1, 9) group (71) is imposed as the (reducible) constraint 
In the case of D = 10 Majorana-Weyl spinor representation, with α = 1, . . . , 16, these cannot be constructed from the 'original' spinorial harmonics (72) and are defined by the constraints
(like e.g. inverse metric in general relativity). Eq. (78) implies
These relations can be used to factorize the projector and to get the irreducible form of the superstring κ-symmetry. 19 They are also necessary to develop the superembedding approach to superstrings.
6,16
Finally, the split form of Eq. (73b) reads
Superembedding approach to D=10 superstring in type IIB supergravity background
The starting point is the superembedding equation in its form of Eq. (6),
This has to be completed by the set of conventional constraints which includes (70) and the relations defining fermionic supervielbein forms
The superembedding equation (83) and the above set of conventional constraints can be collected in the following expressions for the pull-back of the supervielbein of target type IIB superspace, + αq = 0, and this excludes from consideration the case of D1-branes (see 6, 17 ).
Other conventional constraints
To complete the set of conventional constraints, let us notice that we use the SO(1, 1) ⊗ SO(8) connection induced by embedding; this implies that the complete SO(1, 9)⊗SO(1, 1)⊗SO(8) covariant derivatives of the vector harmonics read
For the spinorial harmonics (72), (77) this connection gives
The integrability conditions for Eqs. (88) give the curved superspace generalization of the Peterson-Codazzi, Gauss and Ricci equations of the classical XIX-th century surface theory. These read
where Ω ±±i are the generalized Cartan forms (see Sec. 2.2.2),
Torsion constraints
Below we will also need the type IIB torsion constraints, The fermionic torsions T βa α = (T βa α1 , T βa α2 ) can be read off from
Here
where R a 1 ...a 9−2n are the type IIB RR field strength. Notice that
, which describes, in particular, the self-duality of the 5-form field strength.
Superstring equations of motion from superembedding
The selfconsistency conditions for the superembedding equations is included in the integrability condition of Eqs. (86),
Using (87) one finds, after some algebra, that the contraction of Eq. (100) with the light-like vectors u ±± a determine the worldvolume bosonic torsion,
while the contraction with u i a gives the restriction for the covariant Cartan forms (94),
To proceed further one needs to study the consistency (intergability) of the fermionic conventional constraints (87) which read
The right hand side of these equations can be specified by using Eqs. 
where ∝ e ±± denotes the contributions from forms containing bosonic worldvolume supervielbein, which we will not need in this section.
Contracting (104) with v − αq one arrives at
The similar equation with e +q ↔ e −q , ± ↔ ∓ appears when contracting (105) with v + αq . An immediate consequence of these equations are
Eqs. (109) are the equations of motion for the fermionic degrees of freedom of superstring. A simple way to be convinced in this is to observe that the linearized version of (109) can be written in the form similar to the lightcone gauge fermionic equations of the Green-Schwarz superstring, which define its 16 fermionic degrees of freedom as two chiral, namely one rightmoving and one left-moving, 8 component fermions,
The aboveΘ
correspond to the light-cone gauge fermionic fields, but defined with the use of moving frame determined by the harmonics. The other half of the fermionic fields,Θ 
These superfield relations implyΘ
q (ξ, 0) = 0, and these equations give a covariant version of the conditions which might be fixed using the κ-symmetry of the standard Green-Schwarz action. The fermionic equations of motion (109) simplify the expressions (87) for the pull-back of fermionic supervielbein forms, making them chiral,
which means, in particular, left-and right-moving, but also containing the corresponding half of the fermionic coordinates. The bosonic worldsheet torsion (101), (102) and Eq. (103) also simplify,
and Eq. (103) determines the generalized Cartan forms to be
Using the conventional constraints (70), one can write the mean curvature Ω 
Thus we have completed the derivation of superstring equations of motion from the superembedding equations. The AdS superspace denoted by AdSS (5,5|32) (see 39 ) is the D=10 type IIB superspace the bosonic body of which is AdS 5 × S 5 . This is given by a solution of the type IIB supergravity constraints (95), (96), (97) with all but five form fluxes equal to zero, this is to say
The nonvanishing five form flux is characterized by a selfdual constant tensor
The torsion and curvature two-forms of the AdSS (5,5|32) superspace are expressed through this constant tensor and σ-matrices by (see 10, 47 )
To complete the definition of the AdSS (5,5|32) superspace we should add that, in a suitable frame one can split the set of bosonic supervielbein forms as E a = (Eǎ, Eǐ) , withǎ = 0, 1, . . . , 4 andǐ = 1, . . . , 5 and find that the constant self-dual tensor (121) should have the form
with all other components vanishing. Thenǎ = 0, 1, . . . , 4 is identified as the vector index of the 5d space tangent to AdS 5 , and i = 1, . . . , 5 -as the vector index of the space tangent to S 5 . The constant R in (124), (125) defines the radius of AdS 5 or S 5 (these radii are equal). Now the superembedding description of the AdS superstring can be obtained by specializing the equations describing superstring in general supergravity background to a particular form of this background given by Eqs. (123), (124), (125), (121), (122). But before turning to this, we describe some properties of constant selfdual tensor f a 1 a 2 a 3 a 4 a 5 := f
as they are seen in stringy spinor moving frame.
Constant five form flux in stringy moving frame
Below we will mainly use a seemingly SO(1,9) covariant description by Eqs. (123), (124), (125) and (121), (122) so that a big part of our results are applicable for superstring in a generic constant 5-form flux background. Although the distinction between self-duality and anti-self duality is conventional, the selfduality of the constant flux (121) is singled out by that we use the sigma-matrix representation with self-dual σ [5] αβ := σ a 1 a 2 a 3 a 4 a 5 αβ (which implies anti-selfdualσ [5] αβ :=σ a 1 a 2 a 3 a 4 a 5 αβ ),
Notice by pass that tensors f ±± b 1 b 2 b 3 b 4 characterize the movement of superstring. For instance, when superstring moves in the AdS part of superspace and is frozen to a point on S 5 , one can chose the frame in such a way that u To prove (130), we observe that (121) and (127) imply f [5] σ [5] αβ = 0 (but f [5] Nitice that in such a way we cannot prove
To show that these are true, let us observe first that, due to (130), we need only to prove the vanishing of their contractions with, respectively, v +α q and v −α q . For these one finds that
where the last equalities follow from (128), (129) and the anti-self duality (self-duality) ofγ i1i2i3i4 (γ i1i2i3i4 ),
which correspond to the duality properties (127) of the 10D σ matrices. To conclude, the only nonvanishing contribution to the expressions
Worldsheet superspace geometry of the superstring in AdS superspace
The pull-backs of the AdS supervielbein on the worldsheet superspace have the form of (86) and (114),
As far as the H 3 flux in AdS superspace is equal to zero, Eq. (120), the string equations of motion (119) read
so that the generalized Cartan form, which provide the supersymmetric generalization of the second fundamental form for the AdS superstring worldvolume superspace, are given by Eqs. 
The worldvolume superspace torsion forms read (see Eqs. (115), (107)) 
The pull-back of the Riemann curvature two form of the AdSS superspace to the worldvolume superspace readŝ Thus we have completed the construction of superembedding approach description of the superstring in AdSS (5,5|32) superspace.
Conclusion
In this contribution we have presented a brief review of spinor moving frame formulation, generalized action principle and superembedding approach to super-p-branes and (in Sec. 3) have elaborated in detail the superembedding approach to superstring in general type IIB supergravity background. On this basis we have given (in Sec. 4) the complete superembedding description of superstring in AdS 5 × S 5 superspace. To our best knowledge, such a description of AdS superstring has not been developed before and we hope that it will be helpful in searching for new exact solutions of the AdS superstring equations which, in its turn, might be useful for further study and applications of the AdS/CFT correspondence.
